Activation of protein kinase C contributes to the isoflurane-induced improvement of functional and metabolic recovery in isolated ischemic rat hearts.
Isoflurane enhances myocardial functional recovery and improves energy levels after ischemia. We sought to determine whether isoflurane-induced cardioprotection is mediated by protein kinase C (PKC). The Langendorff model was used, and isolated perfused rat hearts were separated into untreated, isoflurane, chelerythrine (PKC inhibitor) plus isoflurane, and chelerythrine groups. All hearts were subjected to treatment before ischemia, followed by 30 min of ischemia and 60 min of reperfusion. We recorded hemodynamic variables, measured metabolites by high-performance liquid chromatography, and analyzed subcellular localization of PKC isoforms by Western blot analysis. Isoflurane significantly improved the recovery of left ventricular developed pressure, attenuated the depletion of myocardial adenosine triphosphate (ATP) and creatine phosphate at 15 min of ischemia, enhanced the recovery of myocardial ATP and creatine phosphate concentrations after ischemia, and was associated with the translocation of PKC-delta and -epsilon to the membrane. Chelerythrine suppressed the translocation of PKC-delta and -epsilon and blocked the improvement of cardiac function and ATP. We conclude that isoflurane delays the decrease in ATP during ischemia and improves the recovery of mechanical function and the energy state 60 min after ischemia. These effects of isoflurane are dependent on the activation of PKC.